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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S281anyexercise interventionwitha shamornon-interventioncontrol inpatients
with knee OA. Trialswere included if patient-reported outcome on disability
and at least one of the four predeﬁned outcomes on physical capacity were
reported; 1. range of motion in the knee joint, 2. walking speed, 3. muscle
strength in leg extensors and 4. aerobic capacity (VO2max). Standardized
mean differences (SMD) on disability and physical capacity were estimated
from differences in mean changes between intervention and control group,
divided by the pooled within-group standard deviation. Only physical
capacity measures used in at least 5 trials were analyzed. Meta-regression
analyses were performed to examine the relationship between SMD in
disability and the SMDmeasures on physical capacity.
Results: Twenty seven randomized trials comparing 33 exercise interven-
tionswith controlswere included in the analyses. Themost frequently used
objective outcomes on physical capacity weremuscle strength andwalking
speed, used in 24 and 19 exercise therapy interventions, respectively. Range
ofmotion and VO2maxwere only used in 3 and 2 interventions respectively
and was not analyzed further. There was a statistically signiﬁcant rela-
tionship between change in walking speed and self-reported disability
(slope1.29 [95%CI: 0.66; 1.92]; P<0.001), indicated byadecrease from0.25
to 0.12 in the between study variance (tau2), when using SMD for walking
speed as covariate in a meta-regressions analysis. This result indicate that
a difference in two exercise interventions at 1.0 in SMD inwalking speed on
average will show a difference at 1.29 in SMD in self-reported disability. In
contrast, no relationship between change in muscle strength and self-
reported disability was found (slope 0.004 [95% CI: -0.19; 0.20]; P¼ 0.966),
also indicated by an increase from 0.17 to 0.23 in the between study
variance (tau2), when using SMD for muscle strength as covariate.
Conclusions: Change in walking speed in patients with OA in the knee is
associated with self-reported disability, in contrast to change in knee
extensor muscle strength. This result could imply that exercise therapy
interventions should focus on gait training rather than muscle strength in
order to reduce disability.
560
A MASSAGE THERAPY ON PAIN RELIEF FOR KNEE OSTEOARTHRITIS;:
A SYSTEMATIC REVIEW AND META-ANALYSIS
W. Yuan 1, R.R. Bannuru 2, L. Kong 1, Y. Cheng 1, T. McAlindon 2, M. Fang 1, C.
Wang 2. 1 Shanghai Univ. of Traditional Chinese Med. of Yueyang Hosp.,
Shanghai, China; 2 Tufts Med. Ctr., Boston, MA, USA
Purpose: Massage therapy is effective for painful musculoskeletal condi-
tions by increasing local circulation, muscle relaxation, joint ﬂexibility and
tone of supportive musculature and may therefore beneﬁt knee OA.
However, no systematic quantiﬁcation of massage therapy on symptom-
atic KOA exists. Our aim was to determine the safety and effectiveness of
massage therapy on symptomatic KOA.
Methods: A comprehensive search of 6 eastern and western databases
through October 2011 was performed.We included randomized controlledTable 1
Randomized Controlled Trials Evaluating the Pain Relief Effect of Massage on Knee OA
Author, yr Country AgeD N Massage (Dose: # times / # sessions) Control
Wang, 2008 China 61 120 Chinese massage (15 mins/7 sessions) Acupun
Deng, 2009 China 54 89 Chinese massage (20 mins/15 sessions) Ultra sh
(25mins
Liu, 2009 China 59 77 Chinese massage (15 mins/20 sessions) Diclofen
*Fan, 2010 China 64 96 Chinese massage (20 mins/30 sessions) Celecox
*Fan, 2010 China 61 96 Chinese massage (20 mins/20 sessions) Ibuprof
*Gong, 2011 China 61 96 Chinese massage (20 mins/20 sessions) Ibuprof
Deyle, 2000 US 61 83 Massage and knee exercise (60 mins/8
sessions)
Ultrasou
*Yip, 2008 Australia 74 59 Aromatic ginger & orange essential oil
massage (30 mins/6 sessions)
Conven
*Perlman,2006 US 68 68 Swedish massage. (60 mins /12
sessions)
Wait-lis
*Pollard, 2008 Australia 56 43 Macquarie injury management
(6 sessions)
Sham m
a Standardized Mean Difference for between group comparisons. b Conﬁdence interval
*included data-analysis. [¼increase; Y¼decrease. WOMAC¼Western Ontario and McMatrials (RCTs) of massage therapy for KOA with knee pain (VAS or WOMAC)
as an endpoint. Study quality was established with Jadad criteria assessing
randomization, blinding and drop out rates. The differences between
treatment groups in each study were pooled as mean change (95% CI,
p-value). Based on the availability of sufﬁcient quantitative data, we also
performed a meta-analysis for the effects of massage on pain using
a random effects model for pooling standardized mean difference.
Results:We identiﬁed 148 (112 in Chinese, 36 in English) potentially relevant
studies. Ten trials with 827 subjects (72% women) met our eligibility criteria.
Mean agewas 62years,mean symptomdurationwas 8 years,mean treatment
duration was 3.4 weeks (range 2 to 8 weeks). Six studies were conducted in
China using the Chinese classical massage therapy. Four studies were con-
ducted in western countries, one used Swedish full-body massage, one used
aromatic essential oil massage, and two used other combination massage
methods. Table 1 summarizes the trials evaluating the effect of massage on
pain symptoms. The overall study quality was modest (mean Jadad score ¼
2.3). All 4 western studies reported that there were beneﬁcial effects of
massage therapy on pain improvement. The meta-analysis results from 3
western studies showed that after 2 to 8 weeks of therapy there was a statis-
tically signiﬁcant decrease in pain [-0.67 (95% CI, -0.10 to -0.33)] favoring
therapeutic massage versus usual care or sham controls. The 3 studies
comparing Chinese massage therapy versus NSAID controls showed no
statistically signiﬁcant differences [0.03 (95% CI, -0.20 to 0.26)]. In addition, 4
studies reportedan improvement inoverall health statusof patientswithKOA.
No adverse events associated with massage therapy were reported.
Conclusions: The evidence suggests that massage therapy may be helpful
in the treatment of symptomatic KOA. The studies are very heterogeneous,
and there is insufﬁcient evidence for a deﬁnitive conclusion. Rigorous and
well-controlled randomized trials are warranted.
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HOW EFFECTIVE IS TAI CHI MIND-BODY THERAPY FOR KNEE
OSTEOARTHRITIS (KOA)? A SYSTEMATIC REVIEW AND META-ANALYSIS
R.R. Bannuru, S. Abariga, C. Wang. Tufts Med. Ctr., Boston, MA, USA
Purpose: Tai Chi is an ancient Chinese exercise discipline that uses an
integratedmind-body approach to both enhance muscle function, balance,
ﬂexibility, and self-efﬁcacy and reduce pain, depression, and anxiety. Thus
Tai Chi may be especially suited for the therapy of KOA. Even though
several randomized controlled trials have examined the effects of Tai Chi
for patients with both knee and hip OA, no systematic quantiﬁcation of Tai
Chi on symptomatic KOA exists. Our aim was to determine the effective-
ness of Tai Chi on symptomatic KOA.
Methods: A comprehensive and systematic literature search of MEDLINE,
Cochrane database, EMBASE and Chinese databases was performed from
inception to November of 2011 and used all possible search terms for Tai
Chi and osteoarthritis. We also hand searched review articles, manuscripts,
and supplements from medical journals for additional studies. We(Dose: # times / # sessions) Duration
weeks
Pain VAS or WOMACa,b
Mean Difference (95%CI)
P-value
cture, (6 sessions) 2 VAS 0-10 [1.25 (0.82, 1.68) <0.05
ort wave
/15 sessions)
2 VAS 0-6 Y0.59(0.25, 1.43) 0.03
ac sodium (75mg/ x3wks) 3 ND <0.05
ib (200mg/ x30days) 4 VAS (0-10) Y0.07 (-0.39, 0.53) 0.21
en (600mg/x 3wks) 3 VAS (0-100) [0.23 (-4.88, 5.24) >0.05
en (600mg/day x 3wks) 3 VAS (0-10) Y0.01 (-0.47, 0.45) >0.05
nd (10 mins/8 sessions) 4 WOMAC Y <0.05
tional treatment 3 WOMAC Y -0.53(-1.19. 0.14) >0.05
t 8 WOMAC Y-16.6 (-7.0, -25.2) <0.001
anual therapy (6 sessions) 2 VAS(0-10) Y1.0b ND
cannot be calculated from published data, ND¼ No data. N¼ number of included;
ster Universities Osteoarthritis Index;; VAS¼Visual Analogue Scale
Table 1
Randomized Controlled Trials Evaluating the Effect of Tai Chi on Pain relief in Osteoarthritis
Author, yr Country Mean Age N Tai Chi Dose/ Duration/style Control Pain aEffect size (95% CI)
Hartman, 2000 USA 68 33 9-form Yang style 60 min 2x/wk for 12 weeks Usual physical activity
& routine care
AIMS -0.77 (-1.48 to -0.05)
Song 2003 Korea 63 72 12-form Sun style 20 min 3x/wk for 12weeks Routine treatment WOMAC - 0.66 (-1.28 to -0.05)
Brismee 2007 USA 70 41 24-form Yang style 40 min 3x/wk for 12 weeks Attention control
40 min 3x/wk
VAS -1.13 (-1..79 to -0.46)
Fransen, 2007 Australia 70 152 24 forms modiﬁed from Sun style 1hr, 2x/wk
for 12 weeks
Waiting List WOMAC -0.40 (-0.89 to -0.08)
Fransen, 2007 Australia 70 152 24 forms modiﬁed from Sun style 1hr,
2x/wkfor 12 weeks
Hydrotherapy WOMAC 0.09 (-0.37 to 0.54)
Lee 2009 Korea 69 44 Tai Chi Qigong 1hr, 2x/wk for 8 weeks Waiting List WOMAC -0.56 (-1.20 to -0.08)
Wang 2009 USA 65 40 Classical Yang style 1hr, 2x/wkfor 12 weeks Attention control (Stretching
& wellness education)
WOMAC -1.11 (-1.78 to -0.44)
a Standardized Mean Difference for between group comparisons; N ¼ number of included subjects; AIMS ¼ Arthritis Impact Measure Scale; WOMAC ¼Western, Ontario and
McMaster University Osteoarthritis Index; negative sign favors Tai Chi and positive sign favors control
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S282included human randomized controlled trials of Tai Chi for KOA. The
outcomes of interest were pain VAS or WOMAC. Study quality was
assessed with Jadad criteria assessing randomization, blinding and
dropout rates for each study. We computed effect sizes for pain as the
standardized mean difference. The effect sizes were pooled using
a random effects model. Heterogeneity was assessed using I2 statistic.
Results: Our systematic literature search yielded 458 potential relevant
studies. Six studies, published between 2000 and 2009, with 382 subjects
(80% women) met our inclusion criteria (Table 1). The sample sizes varied
between 33 and 152. The mean age was 68 years, and the treatment dura-
tions ranged from 8 to 12 weeks. The duration of OA ranged from 6 to 11
years. Three studies used the Yang style, two used the Sun style and one used
theQigong formof TaiChi.We foundapooledeffect sizeof -0.72 (95%CI -0.97,
-0.47) favoring Tai Chi with a heterogeneity score (I2) of 0% (Figure 1).
Conclusions: The results from this meta-analysis suggest that Tai Chi
training may provide an ideal form of exercise for older individuals with
symptomatic KOA. Further studies should be performed to replicate these
results and deepen our understanding of this therapeutic modality.
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IMMEDIATE EFFECTS OF SHOE INSERTS ON PAIN DURING FUNCTIONAL
TASKS IN INDIVIDUALS WITH PATELLOFEMORAL JOINT
OSTEOARTHRITIS
N.J. Collins 1, H.E. Ozturk 1, A.G. Schache 1, R.S. Hinman 1, K.M.
Crossley 1,2. 1 The Univ. of Melbourne, Melbourne, Australia; 2 The Univ. of
Queensland, Brisbane, Australia
Purpose: Patellofemoral joint (PFJ) osteoarthritis (OA) is emerging as
a distinct and common clinical entity associated with considerable pain,
morbidity and impaired quality of life. The unique biomechanics of the PFJmean that traditional interventions for tibiofemoral joint (TFJ)OAare unlikely
to sufﬁciently address PFJ OA symptoms. Findings of a recent randomised
clinical trial suggest that shoe inserts are effective for reducing PFJ pain in
young adults.However, this simple interventionhas not been investigated for
PFJOA. This study sought to i) determine the immediate effects of shoe inserts
on pain during functional tasks in people with PFJ OA; and ii) investigate
relationships between changes in pain with shoe inserts and demographics,
symptoms, lower limb alignment, and insert comfort and support.
Methods: A within-subjects, repeated measures, randomised cross-over
trial recruited individuals with PFJ OA (age  40 years; PFJ osteophytes on
skyline radiographs; anterior knee pain during activities that load the PFJ
e.g. steps or squatting, TFJ OA K&L grade < 3). Demographics (age, height,
weight), symptom severity (pain at rest and during activity on 10cm visual
analogue scales (VAS); Knee Injury and Osteoarthritis Outcome Score
(KOOS)), and static tibial and calcaneal alignment were recorded at base-
line. Participants rated their pain on an 11-point numerical rating scale (0-
10) while walking on level ground and while performing a step down task,
under three test conditions applied in a random order: i) running sandals
(Nike Strap Runner); ii) sandals with prefabricated foot orthoses (Vasyli
International); and iii) sandals with ﬂat EVA insert. After completion of
each test condition, they rated the comfort and support of the shoe,
orthoses or ﬂat inserts (VAS). Repeated measures analysis of variance and
post hoc tests of simple effects examined differences in pain between the
three conditions for each functional task. Pearson correlations investigated
relationships between changes in pain that occurredwith orthoses and ﬂat
inserts (compared to shoes alone), and demographic, symptom, alignment,
and comfort and support ratings, for walking and step-downs. Signiﬁcance
was set at 0.05.
Results: 23 participants completed the study (12 males; age 539; base-
line pain with walking 2.42.1cm, going down stairs 5.22.5cm). There
were signiﬁcant main effects for both walking (p¼0.041) and the step
down task (p¼0.005). Pairwise comparisons revealed that, compared to
shoes alone, signiﬁcant reductions in pain occurred for both orthoses
(walking: mean difference -0.78, 95% CI -1.46 to -0.11; step down: -1.28,
-2.13 to -0.43) and ﬂat inserts (walking: -0.83, -1.46 to -0.2; step down
-1.35, -2.15 to -0.55). There were no signiﬁcant differences between the
two inserts for either task. Greater body weight was associated with less
improvement on stairs with orthoses (Pearson correlation coefﬁcient
-0.59, p¼0.003) and ﬂat inserts (-0.52, p¼0.011). Older age was associated
with greater improvement with orthoses during walking (0.51, p¼0.018).
Conclusions: Study outcomes indicate that shoe inserts, be it pre-
fabricated foot orthoses or ﬂat EVA inserts, can produce immediate and
signiﬁcant reductions in perceived pain during activities that typically
aggravate symptoms associated with PFJ OA, irrespective of baseline
symptoms and lower limb alignment. Furthermore, the magnitude of the
change in pain may represent a clinically meaningful effect. This indicates
that shoe inserts are likely to be an effective intervention for PFJ OA, and
warrant further investigation using randomised clinical trials to determine
longer-term effects. Findings that those with lower body weight experi-
ence greater improvements in pain during a task that maximally loads the
PFJ suggest that greater success may be achieved by targeting particular
individuals, or combining shoe inserts with a weight management
program.
